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INTR ODUCTl ON 

The Manned Space Flight Programs as described to-you-by+k-Prestuestorr are the 

major goal of the United States at this time; howver, tremendous strides in  space activities 

cther than manned k v e  been made afid will continue. This country is now approaching 

the point ~11er.e successful satel lite launches other than manned satellites rate only minor 

coiininents i n  the news2apers and it takes 2 failure or major disaster to result in significant 
- press coverage. 1 his is indicative of the progress that has been made in the unmanned 

space efforts, and seemingly places these efforts in the category of commonplace or routine. 

hhen the iaunch of a mzn to the moon causes no more news flurry than the launch of a 

Tiros weather satellite today, the space age will be able to claim maturity. 

Because of the large effort and the Significant successes in the unmanned programs; 

the scope c: these p~ograms in the future; and the sometimes lack of public appreciation; 

I would like today to summarize the NASA Unmanned Programs that have and will continue to 

make use of AM2 as a launching site. 

DEFINITION OF MISSIONS 

1 would like to  commence by identifying the principal types of m'issions involved. 

We clzssify these as scientific and applications. The scientific missions are for basic 

resezrch of the environment of the earth as obtained by orbiting satellites; and of :he 

emironment of the sun, moon, planets, and interplanetary space by means of earth satellites 

and space ,:iszs. The applications programs make use of space technology in such useful 

areas as meteorology and communications. 

SPACE VEHICLES 

A: h i s  poicl  it is dssirable to identify the space vehicles that are used in these 

prq::,:,~. i3y and large, the booster requirements for the initial needs of the unmanned programs 

L"- . r  . . : :e ' to be met by using modified existing space vehicles and military boosters, except 



in t i le case of the lu,iar and planetary prGb2s. This  has worked to the advantage of these 

? a  " L a  c.,,,s kccause It has resulted in the development of relatively single purpose specialized 
.- 

~ 

sztallites which have been launched into orbits uniqieiy suited to the particular set of 

, 
I expariixents which thzy carry. This is i n  contrast to what seems to be the Russian approach 

of laynchiilg deLpt::. ';xt i -  L . b ~ :  ' and thus m c e  general purpose satellites which imposes a handi- 

cap In matching the orbit to the experimental requirements. This has resulted in the advantage 

of the United States being able to launch rnany small satellites into different orbits for f u l l  

exploitation c;f the environment to be studies. 

A t  A M 2  i n  :he conduct of NASA's  unmanned space f l igh t  program, three space vehicles 

are used. These are: The Delta, the Atlas Agena, and the Centaur. 

CELTA 
I 

I he smallest of these three boosters is the Delta, a three stage vehicle which has 

becone tke work ,:;.-se of NASAIs scientific and applications programs. The Delta first 

stage is a m ~ d i f i e ?  l iqu id  propellant Thcr which, using l iquid oxygen and kerosene a s  propellants 

produces :-,ore ::;an i 6 5 , O O O  pounds of thrust. The second stage is a modified version of 

th? early i i q u i i  r-,ropellant Vanguard second stage. The engine on this stage produces more 
, 

than 7 , 5 2 0  ~ o x d s  of thrust us ing  nitric acid'and hydrazine. Guidance for the first and 

second stages is provided by an inertially stabilized auto-pilot system within each stage. 

A groun:: based guidance system is also used to correct in-flight deviations to provide the 

capability for precise maneuvering into accurate orbits. 

' 

- 
i Dc?:,s second stage contains a coast attitude control system which is capable of 

maintai,-;i.xj attitude and providing second stage pointing for periods of up to 30 minutes of 

coast. 
-- 
. ,.? %It;: Aiijd stage is a second generation version of the spin-stabilized Vanguard 

sc:;ci ,*c:;a!la2: ~ : I : i i  stase. This stage develops a thrust of more than 2700 pounds. 



- ilie Delta is capable of boosting payloads weighing up to 800  pounds into a 500 

natitical mile circula: orbi t  and can boost a 1 2 0  p o u n d  spacecraft to escape velocity. 

The ve!:icle is capable of puov:ding a wide variety of circular and elliptical orbits over a 

wide r a q e  of inclinations. ~ 

Since 1960 Deita has sl;ccessfully orbited 16 spacecraft in  a row. This record 
I 

includes such satellites as Echo, Tiros, Ariel, Telstar, Relay and Syncom and satellites ~ 

to  measure magnetic Gelds, radiation belts, solar phenomenon, and atmospheric structures. 

Since the sxcessful orbit of Echo i in August 1960, Delta vehicles have placed about 

I 

half of the successful NASA earth satellites into orbit. These satellites have collected 

many of the basic facts we use today in  planning manned and unmanned space exploration. 

The Delta vzhicle at a cost of about two and one half m i l l i o n  dollars and with the 

de!nonstrated exceptional h i g h  reliability has given a higher return per dollar spent than 

probably any oth2r space vehicle used by this nation. 
I 

i n  die ~ e x t  few years, DeiLa will continue to be used in large numbers tolaunch more 

Telstar, Tlros, Relay, and Syncom satellites, as well as many other types of satellites for 

scientific reseaxh, such a s  solar obser vatories, ionospheric probes, etc. 

ATLAS AGENA 

The Atias Agena vehicle is a two stage liquid propellant booster which is capable 

~f p'racing a 3 ,  C S O  pound spacecraft into a 3 0 0  nautical mile orbit and can boost a 750 

pou!:~! s?acecdt  to escape velocity. The first stage is a modified Atlas D which weighs 

2 6 2 ,  z(35 pounds and develops about 360,000 pounds of thrust using liquid oxygen and 

!.te:.osc::?. The second stage is an Agena powered by a liquid propellant engine which 

d~v~:~:=;s 15, C G O  pounds  of thrust us ing  nitric acid and hydrazine. This engine has the 

cz,:..,::Ity of b t i n g  shut down and restarted in space for mission flexibility, .and has the 
... 

CL. ... ;.::'iy ~f rraintaining attitude for extended coast periods. The guidance for the first 



stage is auto-ll!ot and ground  based radio guidance and all inertial for the second stsage . 
(Slide 3 used to show stage and vehicle configuration .> 

31 e At las  A 2 m z  ,-...> been used &: A M R  to launch +.,? Ranger spacecraft and successfully 

and accurately placed the Mariner 

1 his vehicle wi!; be employed in  the future to launch the heavy scientific satellites such as  

fly-by trajectory to investigate the planet Venus. 
- 

the geophysical and astronomical observatory spacecraft. In addition it will continue to be 

used for the Ranger lunar :lights and the Mariner planetary flights. Other missions such as 

gdvanced communicatioiis and scientific sztellites wi l l  

CE?ITAUR 

The Cattau;' is the newest and most advanced of 

also use this vehicle as a booster. 

the Atlas based vehicles. The first stage 

is Atlas D with cylindrical tankage required to ra te  with the 1 0  foot diamter Centaur upper 

stage. (Slide 3 used to  show cylindrical stage t section and second stage configuration). 

The CeEtaur seccAd stage is a light-weicjht, high performance stage using the high energy 

propellant coi;-,i;;nztion of l iquid oxygen and l iquid hydrogen. This propellant combination 

develops ove: 4 3  percent more thrust f G r  each pound of propellant consumed per second tha.r? 

the conventiczai kerosene and oxygen combination. 

When it 5~cones  operational i n  late 1964 Centaur wi l l  be capable of injecting 8500 

pounds  inro a !JW earth orbit and of boosting 2300 pounds to  the moon 'and 1 ,300 pounds to 

Venus 2 n d  Mzrs. 

-- 
I .?is vehicle will  be used as  the booster for the unmanned lunar and planetary exploration 

p;/ojec'Ls that aye beyond the capability of the Atlas Agena launch vehi cle. Other planned 

x2ssi22s incIL;ck advanced comrmnicatic.?s, meteorological and scientific satellites in h i g h  

2 ~ c . 3  o:bits as well as h i s h  velocity interplanetary probes. 



. .  

S Ci ENTi Z .  C ; L : i  SSI ONS 

N G W  ihzi vie h ~ v z  discussed the vchicles liiizk have been and will he used in  the 

ui:r;i~::ncd proyams at AMR, 1 would l i k i  to  talk about the scientific missions that have 

b x n  or x e  t c  be undertaken. !=or purposes of describing :he types of missions and 

s u n ,  the moon, interplanetary, and planetary. 

NEAR EARTH 

For the near ezrth experiments, the studies 

general areas - the near earth, the 

of interest, are measurements of the 

rz!Iz5Ior! be!t, rn2gr.etic fields, ionosphe; and the density and composition of the upper 

zt,nospheue. Experiments condLcted during the past three years i n  this regime have 

reszlted i,"r bits z-!? 2ieces of data sent back from space that are being fitted together by 

the scientists throughout  the nation 2nd the world like a giant j ig  saw puzzle. The pattern 

h i '  is emerging is perinitting an understanding of the earth's environment and the influence 

of the s u n  on :k ea,$'n's ionosphere, atmosphere, and radiation belts. 

Dzta re!ating to the earth and the sun-earth relationship has been obtained in  

some cases inadvertently such as was done by s tudying  the trajectories of Vanguard I and 

Echo 1 .  Vailgilayi I ,  which celebrated its f i f i h  yea: of trzlnsmission from orbit last month 

has co~iiibutzt :n 2 large sense to determination of the size and shape of the earth as 

vreii as long tens zycle effects of the earth gravitational field. 
- 9  

I ne E c i x  I balioon, which is very large i n  relation to its weight, is very respon- 

sive to c h z n c s  ::: iw;sLance in  orbit and its orbital variations have served as a sensitive 

~ : ~ s u r e m n t  0' k i s i ty  variations encounte~d. At  a time that a Class 3 solar flare 

i . x  s5ss:ved earih, a marked change i n  the Echo orbital period was detected. 

5 '  



-,  
i ;:is e:-.cb::d the Lipper z tzoqhere  physicists to  deduce that this flare 

ixated the Z~CIGS$-:CT cmsiiig it to exparid and increase in density at the altitudes of 

1. L ; : l  I, 

! ~ : ~ ~ , s ! . ~ : e n ~ ~ ~ s  s m ; .  ;ies in  deterrr,l;iing the inter-relatioixhip between the s u n  and the 

- tcbo I chi t .  Mcue deta!!ed information has been obt2,ined from the later direct 
, t < -  

Many of the ex9e:;:nents in the ?.'23ar Earth Region were conducted by  Explorer 

-_ 
c~ - -  ?-14 ar Mzc~,:zt~;zct~ Pyabe. , :s spacecraft carried an extremely sensitive rubi- 

.. 
Ci.L..,*i magretometer to p!ot magnetic fie!d intensities to a distance of 145,000 miles. 
I 

i his szteiiite gzthered seine of the most definitive data obtained to date on the earth's 

ixarjnetiic fieid acd by coincidence was aloft during a major solar flare which supported 

e-<:-*.--  - - - c  - - ! - - .  -..-L-.- -i..*---- -*a sm,:.-A.- r u - m e n - w + ; m m  r n = r r n n + ; m  Fin1 JC n i c t  t 1 7 P  0 2 v F h l ~  , ~ b , L C i l C e  UI >u.&; p;ULUll ~ L I ~ a i i i a  V i  Y V b i i U 3  uuiiapuacatly I I I U ~ * I ~ ~ ~ U  i a r a u d  yudc --..... 

oubit. . 

Radiation ai?d rnagnetic fields s u x o u n d i n g  the earth were also extensively 

st;tdIe< by Exp! erers 1 2  6 - 3  Energetic Particies), 14 (S-3a, Energetic Particles), 

a d  15 S - 3 b ,  Ene:setic Particles), zi! o f  which were energetic particle and radiation 

n:c;;x::cg szte::;tes; 2nd by Ariel whic;! was the first joint United States and United . .  

sat; . : - 2  slnd was designed fci iocosphe:e measurements. The three Explorer 

C Y - :  -*.- . -2S CG!? 26 the existence of z, ;:ceL #arrefii of low energy protons circling the 

y direction, and drifii.:c, .:<:pend;eL,lar to their perpetual north-south 

I 1 . .  . 'I h I P  . . # .  s,;I:- .-CJ nc::~; along the geomagnetic : . c ,L  i n  aaaiuon, Exp:o:er I L  (2-3 

. .  - 
r -  _ m c  ?::::C;~S) was the first spacz:c.x.5 t c  seasure the entire cross-sectional 

- -. -.-#z ~ y 2 r  and lcwer Van Allen rzdiation belts, and proved that there is in reality 

. . . - -  ".. ~ ".:< be!; with  varying intensities. 



- - I  . 
: ;:z : ~ : x $ ; z e  eIectrcn c'mslty cxperimrits 2board Ariel (US-UK 1 International 

0 )  s\]cby?c-c; : ,fiat , I  2lj.3 .,ci:on temperature i n  the ionosphere depends on latitude, indi- 

L:.;L there Is encthcr heat source, 93ssibIy caused by the Van Allen belts precipi- 

, . .  
LG.-.l i5 . . * - ,  .>^., ; ~ ~ : i c ! e s  icto 3 2  imosphere. Ariel XIS-UK I ,  international lon,osphere Satellite)' 

~ i s c  i:dicaied thzt solzr flares have two phases. (Slide 6 shows details of mass spectro 

,.. .-m, electron density and electron temperature:. 
- rxpiouer 17, th2 steii-iless steel Atinospheric Structures Satellite, was the most 

r?cer:t spacecraft launched by Delta, and is now successfully measuring the density, 

c o ~ p o s i t i o n ,  ne::t;.ai pziticle temperzicre, and electron tsmperature of the earth's upper 

EtiTiGS?he!2 a d  wi!i slid in  determining the variations of these parameters wi th  the time 

S 3 L4R 
- 
i he EX: are2 in  space of scientific inte:est is the s u n .  Prior to the satellite, 

because the 

. :  .. . 
~:,:F::,'S zmosp%ere filtered a h igh  percentzge of the sun's radiation. NASA began its 

s k d y  of the sun with the orbiting solar obsmatouy commonly called OS0 which is cap- 

&le of obssrv izg  sun spots and soizr flares from above the earth's atmosphere. This 

s?xzc:zfi csrk.:zlng thirteen different exyeuiments for measuring solar radiation is 

o w  sf a series of szteiiiies designed to monitor the s u n  over a complete solar cycle. 

O S 3  is one of the most compiicated saieiiites iauncned to date by i\iASA and 

(.:zj<?s LJSZ cf a scizr - A ; ? + -  pu..,,:ng control system for orienting the experiments and solar cells 

-- 
I . .  ; - , . ~  - > - Q  -". ... _. b..L s::2. I !:,is system utilizes the entire spacecraft as part of the control platfour;, 

_. . .~ .  . :.SCS photo &?:=to:s 2nd hicjh pressure gas jets for pointing the scientific instruments. 

.- - c : - . ,0  { - : \ f7 '  ' \(23!' 3 f,h ,4>fp fynm IS, pygpy impnf , ;  p' . -nprlc:  = ? I !  r.f 



._ -- n 2ioneer series are also programmed 



boo52 LL, i v  in 1961, is d?tsic;i?ed to measa:2 radiation 2nd magnetic Fields i n  the vicinity 

of .:>c :,son, t o  take c!ose-zp picutres of' the luiiar sL:face, and to hard land scientific 

g a y i d s .  The iiai.,c:er fl ights to  date have developed the spacecraft experiments and 

si? 2t:it:rde stzbiiizaii. system, which Ltiilizes earth-sun reference iines, and a mid- 

couxc trajectory correction system which were used For the successful Mariner Venus 

fly-by. Future Rznge flights are schedilied to help obtain the lunar information required 

for ihe mznried effort. (Slide 8 shows details of TV, antenna systm,spectrometer, 

retvo rccket, etc.;. 
I 

3.4S.-< 2Ia;ns t o  test soft lunar 1anSi:ig techfiiques with Surveyor, a more complex 

s p x ~ : . 4  pu;iser.tiy rxder development. Surveyor, to be launched by a Centaur booster 

will  z . 2 3  stirvey !mding  areas on the moon and measure the physical and chemical prop- 

erities ,Gi cIIc- * h  .-..c. { 3 r j - v  surface. 

A ! z x :  ;;.5itjng SiirVeyijv isaiscuuder  deveicp,.;eni:. This space craft will use 

many 4:  .:?pc.:...::s of the Surveyor lander, and will provide comprehensive photographic 

r e x . -  .: zsanc~1 of the moon to  complement the data gathered by Ranger and Surveyor 

{ - . n p ' m  CI:.C; 

ing less and surface samplers.) 

(S:icie 9 shows details of TV systems, radiation detector, magnetometer, land- 

1 N TERP LANE TARY SPACE 

. - .no.hr  area of scientific interest i s  interplanetary space. It is distinquished 

- >  I-& . . . L.le near earth region because the phenomena here are dominated by the s u n  and 

:~Iztiveiy uninfluenced by th2 earth. Extensive exploration of interplanetary space is 

, - - zzrried oiit by NASA sciefiir;;s to  aid engineers designing both manned and unmanned 

,:xac:.z?c fo: planetary missions. rJ.,:cn informztion about interplanetary space has already 

SE2n.puovid2d by Explorers 1 0  (P-;i.-; :,:i L46-3a) and by Mariner 2, the highly success- 



1 . .  
'I j' ,b 9 r Explorer 14 (S-3a) which flew a highly elliptic21 orbit, studied the electrically 

charged pziticles of near space and cGsrnic rays in  the regions beyond. The six experi-' 

maits on board measured particle energies from a few electron volts to 1 0  billion elec- 

,.m volts and magnetic field intensities to a lower l i m i t  of several gammas. 
E 

An orbiting Astronomical Observatory (OAO) to be launched from Cape Canaveral 

in 1965 is pr#esently under development by NASA. This spacecraft will map the sky in  
I 

1 
1 

i 
1 

pltravlotet, study certain stars, nebulae, and interstellar matter, from a vantage point 

zbove the eath's  atmosphere. 
1, 

PLANETARY 
- 
1 he Final types of missions of scientific concern is the planetary missions. The 

most definitive data collected about another planet to date has been provided b y  the much 

publicized Mariner 2 f l i g h t  past Venus. During its 129 day flight, Mariner 2 transmitted 

over 65 mill ion bits of information back to earth. As the spacecraft flew a scant 21,000 I 

milzs above Venus, its instruments made three scans of the planet-one on the dark side, 

one ofl the Iight sick, and one across the line which separates the two. 
L 

L 

Based on the yesuits of these experiments, scientists have been able to give a 

preliminary descri$ion of the surface and atmosphere of Venus. 

The surface of Venus is dry, sandy, overcast, and hot, with an average tempera- 

ture of 600' F & both the dark and light sides. 

A heavy c!oud, 15 to 20 miles t:,;ck, covers the planet at a height of 45 miles. 
0 0 

The kxinyzraturs of the cloud is about 200 F at the bottom and -30 F at the &enter. It 

is though: thzt this cloud is composed of hydrocarbons and resembles a kind of smog. 
- 
i he first AASA Mars fly-by will he by a Mariner which IS programmed fnr !ann&- 

!::.:., !:a the Capo by an Atlas-Agena booster in late 1964. (Slide 1 2  shows pointing 

z1.. coi?fIG,;<tTGfi and experiments such as magnetoneter.1 

10 
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It is kc,;”.i tiizt thz planetary obsavations made by this spacecraft will provide 

etm!c,h informatior. ‘io determine whe~hzr I;r cot life exists on Mars. To accomplish this, 

it 1 ; i i l I  carry ail !li ;j:z,.ing spectrometer and a TV system. Mariner will also carry instru- 

miits to perform fieid and particle measurements in  interplanetary space during its trip 

t o  iL?a:s. 

The scientific efforts which 1 have described are indeed extensive and ambitious. 

They are placned to emble us to understand the universe and its influence on the earth. 

In  the more recent pas; we have geared the scientific approach to establishing a close 

reizSionship with tf.? nnanned space progrzm. The distribution of harmful radiation in  

space, the times s f  ti;eir occurana,the influence of magnetic fields and the composition 

and environment o i  ;he bodies to be explored by man must all be known before we can 

safely proceed to send man into space. 

APP LI CAT1 ONS MIS Si ONS 

The other principal part o f  the NASA unmanned program is the so called applica- 
-- , tions missions. ; cese programs, utilizing techniques once thought of as science fiction, 

are of more immediate use and benefit to the peoples of earth and have been progressing at. 

z very rzpid pac? Luring the last year or so. The two main areas of applicafions missions 

are in meteorology and communications. 

METEOROLOGY 

Since 1960, six Tiros weather satellites have been orbited from Cape Canaveral, 

wizh six attempts. These satellites are designed to prove the feasibility of a satellite 

mek:c!ogical system and to establish an opzrational weather analysis and forecasting 

n.,r - * -  ,, 
w i  L j .  - 1 1 , .  

11 
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T 
I he T ~ ~ G s  picaram has been highly successful. Tiros 3 produced the very first 

pictri<c of a h~ir:*ic2t:: - L'-::icane Anna - ever obtzined from a satellite and Tiros 5, 

!zrrnchcc! iilto a high inclination orbit, provided the initial warning of half of the world's 

ten most serious storms in August 1962. Anather Tiros charted three major storms in 

/ 
different paits of the world simualtaneousiy. 

NASA's manned space flight proc;;.arn has aiso benefitted from Tiros, since data 

obtained from Tiros 4, 5 and 6 was used to provide global weather information for Mercury 

flights , 

The memory storing capabilities of Tiros and the speed with which the data collected 

by these sateilites is made available is quite interesting. 

E i t!?p_r of the two Tiros ground stations; which are located at Wallops Island, 

Virginia, and Szh Nicholas Island, off the California coast, can command the spacecraft 

to  program and phaicgqh cloud cover 0: measure infra-red values at any point in  the 

orbit. 1 he s p x ? ~ ~ ;  stores the data and on command rapidly transmits this information Y 

to the command L~:-!;II when it is in iine of sight. 

Repsrese!-.tativss from the Weather Bureau and other agencies are always on duty . 

at bcth T i a s  3:;l;nd staticiris, Within three hours after the data is received, it is charted 

2nd relayed t o  2 1 ;  pauLicipating weather stations in the United States to provide the most 

up-to-the m i n u t s  weather forecasting in the world. NASA plans to maintain an operating I 

T i m  ir. ;:Sit zt all times until its successor, Nimbus,  becomes operational, so that the 

studies c i  the c'wd cover coupled with other scientific studies will enable a more accurate l 

and ezdy vmyrlj!?s weather forecasting capability for even greater long term benefits to 

1 2  



The other zea of qplications missions is communications. The first communica- I 
I 

t ions sateilite launched by NASA at A?JR was Echo I ,  i: 100 foot balloon which was 
. placed j z to  a lOG0 mile ci:cular orbit. Echo I permitted some of the earliest experi- 

merits i n  passive (tzflective) global communications, and, though launched over two years 

I 

I 

I 

ago, is still in orbit. Because of this unexpected long life, a bonus of valuable scientific 

data on s o l a  radistion, pressure, and other effects has been collected by scientists. 

Also launched as a part of the passive progrzm were two s u b  orbital tests of a 

I 
, 
I 

-- semirigid 135 f o ~ t  diameter bzlloon. i hese tests, called Big Shot, lofted the balloon 

caiistei. into space 2nd then by means of camera and TV systems on the nearby booster 

observed the inflation process and stabilization of the balloon during its 30 minute 

period in  space. This program exposed inherent shortcomings in  the batioon design which 

t z  f! I ght 

ACTIVE COM M U NlCATl ON S 

i n  the x i v e  communications satellite program, NASA has launched three satellites. 
I 

Two - I ?!star and Relay - are low altitude satellites; while the third.is  a high altitude 

synchrsnous G v b l t  satellite, known as Syncom. 
-- 

1 eistar, the first active communications repeater in  space, was developed primarily 

to d t t c r l n e  the fezsibility of relieving the communications load on transoceanic cable and 

rair'io .. ~ k s ,  and has opened the way to a tremendous expansion of global communications. 

its broad Sand microwave repeater provides 600 one-way voice l inks  or one TV 

prl.:cii:i.y iesicjn2:cl for two-way telephone conversations, Telstar could provide 60 simul-  

*.. L . R ~ ~ S  two-w~y ?hone conversations. Telstau, ir, addition obtained extensive and valuable 

..;y-"- - + . ; a ~ . u . .  f Iak  ~ ' ~ G X I  special experiments. 



.. 
s. 

Relzty, like Telstar before it, is a forerunner of a satellite communications net- 

work plzxed to l i n k  all the continents of the earth, The primary objectives of Relay 

wc:e to test intercontinental microwave communications using low altitude active repeater 

sateIIItes, measure the energy levels of space radiation in  its orbital path, and determine 

the extent of radiation damage to solar cells and electronic components. 

Though a malfunction in its power system prevented scientists from using Relay's 

communication system at first, changes i n  the command sequence were made to keep Relay 

functioning. Relay is the first satellite to l ink  three continents (North and South America 

and Europe), and was used to conduct the first two-way teletype and simulated voice 

experiments between the United States and South America. Satellite television communi- 

cations between the United States and Europe were resumed with the transmission of a 

portion of the iiToday'i show to France and England via Relay, and just recently, all 

Britain w.zs &!e via Relay to view with exceptional clarity a ceremony conducted in 

Washington, 3. C. honoring Winston Churchi l l  as a citizen of the United States. 

Syncom, the most recent communications satellite launched, was designed to 

determine 

CIS orbit, so that its position in space would remain relatively unchanged with respect to 

,kasibility of placing and operating a communications satellite in  a synchron- 

the sxface cf the earth. 

A syi-xhronoils orbit was achieved by first placing the spacecraft into an elliptical 

transfer oybit. At a predetermined time (which occurred at the apogee of the transfer orbit) 

a sm2II soiii propellant motor in the spacecraft was fired and the spacecraft was injected 

into its circular, synchronous orbit 23,000 miles above the earth. Because of its 

- , - ? I ;  ! , i Y , . . . C C I  - -I psc::ior, in  space, Syncom traces a figure eight on the earth's surface. 
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T h o u g h  an e ,a t r ical  failure shortly after spacecraft motor burnout h a s  not yet 

al owed scientists to conduct communicztions experiments, Syncom has proved the feas- 

i b  !;tu of the precise launch procedures necessary be being placed into a synchronous 

orbit. 

A great deal more will be accomplished with communications satellites in the 

futtxe, as NASA plans to place a number of active communications satellites in  both 

high altitude synchronous and low altitude elliptical orbit . These experiments will aid 

in determining whether the multiple satellite, low altitude system or the three satellite, 

synchronous orbit system will provide the best global communications network. 

PROGRAM ACHIEVEMENTS 

The extensive information being gathered from the NASA unmanned spaceflight 

program is 2resently being applied to  all of this nation's research programs. The SUC- 

cess i n  this program is a high point in the total United States space program, and as we 

enter a new era of space exploration, with more powerful boosters and more complex space- 

crz%/ the knowledge already gained will provide scientists a solid base to bui ld  upon. 

For years judging  from that which has occurred during the past the prospect of 

. I  . ii?.:i!Gs to  come is indeed an exciting one. 
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VISUAL AIDS 

1. Title 

2, Delta Vehicle 

3 ,  Atlas-Agena and Centaur 

4. Explorer 1 0  (P-14) 

5. Explorer 1 2  6 - 3 ,  Energetic Particles) 

6. Ariel - UK-1 
7 .  os0 

8. Ranger 

9. Surveyor 

I O .  Explorer 14 (S-3a, Energetic Particles) 

11. Mariner 2 

12 ,  Mariner C 

15. Telstar 

1s. Telay 

17. Syncom 

18. Delta Launch 


